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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the battery power unit equipped with the heat dissipation structure of 
suppressing the temperature rise of the battery used as especially the aggregate, about the battery power unit which acquires 
predetermined electric energy combining two or more cells. 
[0002] 

[Description of the Prior Art] Since high density arrangement of many cells will be carried out when many cells are connected 
and the battery power unit of a predetermined electrical potential difference and predetermined electric energy is constituted, 
a power unit carries out a temperature rise with generation of heat, the Joule's heat, etc. of each cell. Then, refrigerants, such 
as air, were circulated between the arrays of a cell and controlling the temperature rise of a cell has been carried out from the 
former. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when circulating a refrigerant between the cells arranged at two or more 
trains, since it will be cooled with the refrigerant which carried out the temperature rise by the cell of the upstream, the cell 
located in the downstream of the refrigerant negotiation direction has low cooling effectiveness, and the temperature of the 
cell of the downstream becomes high compared with the cell of the upstream. Moreover, the degree in which the cell located 
in the accumulated center section receives the heat transfer from a surrounding cell is large, and a temperature rise becomes 
intense. 

[0004] Thus, when the temperature gap between the accumulated cells becomes large, it is easy to produce a gap also for the 
cell engine performance, a failure is also brought to charge-and-discharge control, and the dependability as a battery power 
unit is made to fall. 

[0005] This invention aims at offering the battery power unit equipped with the heat dissipation structure which raises the 
accumulated heat dissipation nature of cell each that the degradation of the battery power unit accompanying dispersion in the 
heat dissipation nature like the above should be controlled. 
[0006] 

[Means for Solving the Problem] In the battery power unit which the battery power unit concerning this invention carries out 
required-number accumulation of the aggregate of a cell or a cell, and acquires predetermined electric energy While holding 
the aggregate of said cell with which the cross-section appearance configuration was formed in the die-length direction in the 
shape off fixed ] a column, or a cell in the tube-like object with which that peripheral face is selectively inscribed in and 
connecting this tube-like object in the direction of arbitration It is characterized by carrying out the forcible negotiation of the 
refrigerant in the space produced when the space and/or the tube-like object which are formed in said tube-like object are 
made to connect mutually. 

[0007] The connection section made to connect mutually is formed outside, opening which opens the interior and the exterior 
for free passage is formed in an arbitration location, and the above-mentioned tube-like object can be formed with the 
ingredient excellent in thermal conductivity. 

[0008] If according to the above-mentioned configuration the aggregate of said cell with which the cross-section appearance 
configuration was formed in the die-length direction in the shape of [ fixed ] a column, or a cell is held in the tube-like object 
with which that peripheral face is selectively inscribed in and this tube-like object is connected in the direction of arbitration 
by the connection section, since the space formed between the aggregate of a cell or a cell and a tube-like object and/or 
between tube-like objects will be generated, a refrigerant is circulated to this space. Heat dissipation from the aggregate of a 
cell or a cell will be performed to two kinds with being directly cooled with the refrigerant which flows between tube-like 
objects, and being indirectly cooled with the refrigerant with which the heat which carried out heat transfer to the thermally 
conductive good tube-like object flows the inside and outside of a tube-like object. The tube-like object of each other is 
connected and heat is radiated also as the whole, and since it is cooled in the refrigerant passage formed in a large number, a 
partial temperature gap is controlled. Moreover, if opening which opens the inside and outside for free passage to a tube-like 
object is prepared in the key point, since the passage of a refrigerant will also produce change of increase and the rate of flow 
of a refrigerant, more effective cooling can be carried out. 
[0009] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with reference to an accompanying 
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drawing, and an understanding of this invention is presented. In addition, the following operation gestalten are examples 
which materialized this invention, and do not limit the technical range of this invention. 

[00101 Drawing 1 is the perspective view showing the configuration of the battery power unit 1 concerning this operation 
gestalt. Although the condition of having connected four tubed cases (tube-like object) 3 which inserted the battery 2 is 
shown, the graphic display right and down are followed in the same configuration, and the tubed case 3 which held the battery 
2 of a required number is connected. Moreover, the battery 2 shown here is constituted as the aggregate of the cell which 
carried out the series connection of two or more cells. Although the electric connection configuration is omitted, it is 
constituted by connecting the connected battery 2 and 2 .... so that predetermined output voltage and electric energy may be 
acquired. 

[001 1] In drawing 1 , since the battery 2 is formed in the cylindrical shape and the tubed case 3 is formed in the cylinder of 
cross-section configuration 8 square shape, if a battery 2 is inserted into the tubed case 3, a battery 2 will touch the inner 
surface of the tubed case 3 by four places of the die-length direction of the periphery section, and will form Space A in the 
interior of the tubed case 3 in other parts. Moreover, Space B is formed in a corner when connecting the tubed case 3 and 3 .... 
mutually. This space B connects two or more tubed cases 3 which held the battery 2, and when it stores this in the receipt case 
4 and constitutes the battery power unit 1, it can be made to form them also in the corner of each tubed case 3. By circulating 
the air as a refrigerant to such space A and Space B, it can cool effectively. 

[00 1 2] Since heat conduction of it is carried out by the connected mutual while it takes heat from a battery 2 directly and 
indirectly, since said tubed case 3 is formed with thermally conductive good ingredients, such as aluminum, also when a large 
number are made accumulated as a battery power unit 1 , it promotes equalization of the whole temperature. 
[00 1 3] Moreover, as shown in the tubed case 3 at drawing 1 , an air hole (opening) 5 can be formed. This air hole 5 by 
establishing to the back side of the narrow side adjacent to the space B of the tubed case 3 formed in eight square shapes so 
that it might illustrate As the near side of the battery power unit 1 shown in drawing 1 is set as the inlet port of a refrigerant 
and it is shown in drawing 2 If the aeration of the location which is equivalent to Space B in a back side with a shield 6 is 
covered, the air which circulated Space A will cool a battery 2, and will escape from it to a back side, and the air which 
entered from Space B will escape from close from said air hole 5 to Space A at a back side. Since a battery 2 connects two or 
more cells and is constituted, as for the downstream of an air negotiation, a temperature rise becomes large by cooling 
effectiveness falling, but since the air which invades from an air hole 5 will cool the cell of the downstream, equalization of 
the temperature by cooling can be attained. 

[0014] In addition, when the shield 6 is formed in the end of the tubed case 3 as shown in drawing 1 , and the tubed case 3 is 
connected, said shield 6 is between contiguity, contacts mutually, and covers the downstream of a refrigerant negotiation of 
Space B. You may make it attach this shield 6 in the tubed case 3 accumulated on a required number separately. 
[0015] Next, the connection structure of the tubed case 3 is explained. The example of connection structure is shown in 
drawing 3 and drawing 4 as a sectional view. 

[0016] Tubed case 3a and 3a.... is mutually connected by the connection structure shown in drawing 3 forming a crevice 7 in 
two sides of tubed case 3a formed in eight square shapes, forming heights 8 in other two sides, and inserting in the adjacent 
crevice 7 and the heights 8 of tubed case 3a. 

[0017] The connection structure shown in drawing 4 is what formed the crevice 7 in four sides of tubed case 3 b formed in 
eight square shapes altogether, and connection is made by inserting in between the crevice 7 of the tubed cases 3b and 3b 
while adjoining each other in the ends of the connection member 9 used as another piece, and 7. As shown in this drawing (b), 
this connection member 9 can change die length, it can form it so that the coupling interval can be changed, and can also form 
the space of a refrigerant negotiation in the perimeter of tubed case 3 b which carried out a large number accumulation. 
[0018] Since the tubed case 3 can be freely connected vertically and horizontally as shown in the above-mentioned example, 
corresponding to the output voltage and electric energy for which it asks as a battery power unit 1, according to the tooth 
space in which the battery power unit 1 is carried, the number of accumulation can be changed free and an accumulation 
configuration can be changed. Drawing 5 is the example which constituted the battery power unit 1 of small capacity 
comparatively, and is the configuration carried out to horizontal juxtaposition at 1 tiering. The example which accumulated 
drawing 6 at a time on four trains in all directions, and drawing 7 are the examples made deformation 4 tiering. Thus, for 
example, even when receiving constraint in a loading tooth space, it can be made to fully correspond like [ in the case of using 
as an actuation power source of an electric vehicle ], since the number of accumulation and an accumulation configuration 
may be changed free. 

[00 1 9] In addition, forming in four square shapes, as shown in drawing 8 instead of eight square shapes which were explained 
above forms in a cylindrical shape, when a battery 2 is the shape not of a cylindrical shape but a prism configuration, and it 
can contact a battery 2 and the tubed case 3 selectively like the above-mentioned configuration, and the tubed case 3 can 
realize the gestalt which forms a refrigerant path in a perimeter. In tubed case 3c formed in the cylinder of four square shapes 
shown in drawing 8 , a refrigerant path can be widely formed in the perimeter of a battery 2, and a battery 2 and tubed case 3c 
are made cooled with the refrigerant which circulates this. Moreover, spacing can be prepared between the receipt cases 
which contain two or more accumulated tubed case 3c, and a refrigerant can also be circulated into the spacing part. 
[0020] Since generation of heat of the battery 2 held since the tubed cases 3, 3a, 3b, and 3c explained above were formed with 
the ingredient excellent in thermal conductivity, such as aluminum, is taken and heat is radiated outside by mutual heat 
conduction, equalization of temperature distribution is promoted more. 
[0021] 
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[Example] The battery power unit 1 which accumulated 42 batteries 2 which carried out the six-piece series connection of the 
cell according to the operation gestalt shown in drawing 1 was constituted, and the following verification was carried out 
about the temperature distribution at the time of an activity with the battery power unit 1 0 made into the example of a 
comparison shown in drawing 9 . 

[0022] The outline configuration of the battery power unit 10 made into the example of a comparison is explained. As shown 
in drawing 9 , it is what made 5 tiering the battery 2 which carried out the series connection of the six cells by horizontal 
juxtaposition like this example, and accumulated 42 pieces, and the battery 2 of each laminating stage is held by the battery 
attachment component 1 1 made from the polypropylene of 3mm thickness. 

[0023] It is 24 degrees C in environmental temperature, when the skin temperature of a cell amounts to 50 degrees C, 
charging the battery group of each battery power units 1 and 10 by 1 Ah, a fan is operated, and the conditions of 
temperature-distribution measurement are 2 31./cm to the die-length direction of a battery 2. Air was circulated. 
[0024] The thermometry measured the skin temperature of the cell 2 hours after fan actuation initiation. Measurement was 
carried out from the accumulated outermost train to the battery train of a two-layer eye, and measured with a location [ each ] 
(50mm (point 1), 170mm (point 2), 260mm (point 3), and 340mm (point 4)) temperature from the upper edge of an air 
negotiation to the battery 2 with a die length of 370mm using the thermocouple. 

0025] The above-mentioned temperature-distribution measurement result is as being shown in a table 1 and drawing 1 0 . 
0026] 

A table 1] 





imm. co 






£3 


&4 




mm 


32. 8 


3 5. 7 


3.5. 1 


3 6. 9 


4. 1 


mm 


3 3.2 


3 7. 9 


4 0,7 


4 2. 3 


9. 1 



[0027] In the battery power unit 10 of the example of a comparison, the skin temperature of the cell of the air negotiation 
downstream exceeds 40 degrees C, and it is controlled even in about 4-degree C temperature gradient with the battery power 
unit 1 of an example to about 9-degree C temperature gradient having arisen between upper lower streams of rivers so that a 
table 1 and drawing 10 may show. It did not have a big temperature rise that the temperature of the cell of the maximum 
upstream of an air negotiation is low, even if it resulted in the downstream also as a matter of course, cooling was made 
effectively, and it was proved that there were few temperature gradients between cells. 
[0028] 

[Effect of the Invention] If the aggregate of said cell with which the cross-section appearance configuration was formed in the 
die-length direction in the shape of [ fixed ] a column, or a cell is held in the tube-like object with which that peripheral face is 
selectively inscribed in and this tube-like object is connected in the direction of arbitration by the connection section, since 
the space formed between the aggregate of a cell or a cell and a tube-like object and/or between tube-like objects will be 
generated as the above explanation according to this invention, a refrigerant is circulated to this space. Heat dissipation from 
the aggregate of a cell or a cell will be performed to two kinds with being directly cooled with the refrigerant which flows 
between tube-like objects, and being indirectly cooled with the refrigerant with which the heat which carried out heat transfer 
to the thermally conductive good tube-like object flows the inside and outside of a tube-like object. The tube-like object of 
each other is connected and heat is radiated also as the whole, and since it is cooled in the refrigerant passage formed in a 
large number, a partial temperature gap is controlled. Moreover, if opening which opens the inside and outside for free 
passage to a tube-like object is prepared in the key point, since the passage of a refrigerant will also produce change of 
increase and the rate of flow of a refrigerant, more effective cooling can be carried out. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the configuration of the battery power unit concerning 1 operation gestalt of 
this invention. 

[Drawing 2] It is a top view explaining the example of a configuration of the back part of a configuration of being shown in 
drawing 1 . 

[Drawing 3] It is the sectional view showing the example of the connection structure of a tubed case. 

[Drawing 4] They are the sectional view (a) showing the example of the connection structure of a tubed case, and the 

sectional view (b) showing the example of a configuration of a connection member. 

[Drawing 5] It is the perspective view showing the example of accumulation structure of the battery held in the tubed case. 
[Drawing 6] It is the perspective view showing the example of accumulation structure of the battery held in the tubed case. 
[Drawing 71 It is the perspective view showing the example of accumulation structure of the battery held in the tubed case. 
[Drawing 81 It is the perspective view showing the modification of a tubed case. 

[Drawing 91 It is the front view showing the configuration of a battery power unit made into the example of a comparison of 
temperature-distribution measurement. 

[Drawing 10] It is the temperature graph which shows the result of temperature-distribution measurement. 
[Description of Notations] 

1 Battery Power Unit 

2 Battery 

3, 3a, 3b Tubed case 
5 Air Hole 

7 Crevice 

8 Heights 

A, B Refrigerant negotiation space 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the battery power unit which carries out required-number accumulation of the aggregate of a cell or a cell, and 
acquires predetermined electric energy While holding the aggregate of said cell with which the cross-section appearance 
configuration was formed in the die-length direction in the shape of [ fixed ] a column, or a cell in the tube-like object with 
which that peripheral face is selectively inscribed in and connecting this tube-like object in the direction of arbitration The 
battery power unit characterized by carrying out the forcible negotiation of the refrigerant in the space produced when the 
space and/or the tube-like object which are formed in said tube-like object are made to connect mutually. 
[Claim 2] The battery power unit according to claim 1 characterized by forming in the outside surface of a tube-like object the 
connection section which makes a tube-like object connect mutually. 

[Claim 3] The battery power unit according to claim 1 characterized by forming in the arbitration location of a tube-like 
object opening which opens the interior and the exterior for free passage. 

[Claim 4] The battery power unit according to claim 1 characterized by coming to form a tube-like object with the ingredient 
excellent in thermal conductivity. 



[Translation done.] 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a storage battery powe 
supply device which 

permits establishing a uniform temp, distribution by 
suppressing a temp, rise 

in the case the storage battery power supply device 
consists of a stack of a 

plurality of storage batteries for a certain specific powe 
quantity. 

SOLUTION: Each storage battery 2 formed in a circular 
column is accommodated 

in a case 3 formed in an octangular cylinder, and a 
specified number of such 

cylindrical cases 3 are coupled together so that an 



intended storage battery 

power supply device is accomplished. A coolant flow space 
A is formed between 

each battery 2 and case 3 and a coolant flow space B is 
formed at the angles of 

each cylindrical case 3, and therefore, if a coolant is 
sent flowing there, the 

heat emitted by the batteries 2 is conducted from the 
contacting parts to the 

cases 3, and the batteries 2 and cases 3 are cooled by the 
coolant. A vent 5 

is furnished understream the coolant flow path in each case 
3, and if the side 

understream of the space B is held shut, the coolant flows 
into the cases 3 

from the vents 5, so that cooling of the batteries 2 

positioned understream is 

promoted. 
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